. Relationships between systolic blood pressure and daily urinary taurine excretion and between diastolic blood pressure and daily urinary taurine excretion in all subjects. Symbols are the same as in Fig. 3. Jpn. Heart J. January 1983 Fig. 6 . Relationships between cardiac index and daily urinary taurine excretion and between stroke index and daily urinary taurine excretion in untreated hypertensives and labile hypertensives. Symbols are the same as in Fig. 3 . Fig. 7 . Relationships between serum high-density lipoprotein cholesterol and daily urinary taurine excretion in all subjects. Symbols are the same as in Fig. 3. and between diastolic blood pressure and daily urinary taurine excretion (r=-0.382, n=97, p<0.01) in all subjects, as shown in Fig. 5 . There were significant positive correlations between daily urinary taurine excretion and both cardiac index (r=0.547, n=28, p<0.01) and stroke index (r=0.368, n=28, p<0.05) as shown in Fig. 6 . Serum high-density lipoprotein cholesterol correlated significantly (r=0.559, n=38, p<0.01) with daily urinary taurine excretion as shown in Fig. 7 .
DISCUSSION
We demonstrated that daily urinary taurine excretion was markedly decreased in patients with essential hypertension and significantly related to Vol.24 No.1 cardiac output and serum high-density lipoprotein cholesterol. It has been reported that daily urinary taurine excretion increased after ingestion of a protein-rich diet such as meat or fish.1),21)-24) As we did not find any significant differences in dietary protein or sulfur containing amino acids among subjects in our study, it is unlikely that our results were significantly influenced by any dietary effect.
Because taurine clearance had a positive correlation with creatinine clearance, daily urinary taurine excretion is supposedly related to degree of renal function. However, daily urinary taurine excretion and taurine clearance were significantly decreased in untreated essential hypertensives even in those patients whose renal function was normal as shown by creatinine clearances of 90 to 160l/day. This suggests that in essential hypertension the decrease in urinary taurine excretion may be due to a depression of taurine formation.
Taurine biosynthesis is complex, involving several routes and the distribution of taurine varies from species to species and organ to organ.1) Recently, Yamaguchi et al29) has reported that in the rat liver cysteine dioxygenase is a regulatory enzyme in the taurine pathway. This enzyme was induced by cysteine, methionine, or a high protein diet, and decreased by glucagon, CAMP or a low protein diet.27)-30) As mentioned above, taurine content in the liver and serum was markedly decreased in SHRSP.18) These reports imply that taurine synthesis, probably by cysteine dioxygenase, may be attenuated in SHRSP rat liver. We presume that in this study, as well as in the experimental study on SHRSP, the decreased urinary taurine in essential hypertension may have been due to a defect in taurine metabolism.18) This, however, has never been investigated in SHRSP, SHR, or human beings.
On the other hand, the kidneys, also very important organs in the regulation of blood pressure, have two regulatory systems: One is the reninangiotensin system which acts as a vasopressor with vasoconstrictive and antinatriuretic functions, and the other is the kallikrein-kinin system which acts as a vasodepressor with vasodilatory and natriuretic functions. Since taurine acts as a vasodepressor in essential hypertension,19) it may be suspected that taurine would participate in the kallikrein-kinin system to regulate renal blood flow. Margolius et al31) reported that urinary kallikrein is decreased in essential hypertension. In the present study, urinary taurine excretion had significant negative correlations with both systolic and diastolic blood pressures. If, in essential hypertension, a decrease in urinary taurine correlates with a decrease in urinary kallikrein, the regulation of taurine will add more important evidence for the role of the kallikrein-kinin system in the patho- genesis of essential hypertension. It has been reported that taurine has a vasodilatory function.32),33) In this study, there was a significant correlation between urinary taurine excretion and cardiac output. This suggests that either the inotropic action of taurine on the myocardium or the effect of afterload reduction on left ventricular ejection, or both, result in an increase in cardiac output.
As described above, high-density lipoprotein cholesterol had a positive correlation with daily urinary taurine excretion. The participation of taurine in bile salt formation is its most firmly established physiological function. It is reported that taurine may affect cholesterogenesis as a taurocholate.34),35) Recently, Ozaki et al36) reported that administration of taurine increased plasma high-density lipoprotein cholesterol in SHRSP to such an extent as to bring it to almost the same level as in Wistar Kyoto rats. Yamori et al12) reported that administration of taurine lowered cholesterol in arteriolipidosis prone rats (ALR), which quickly develop hypercholesterolemia on a high cholesterol diet. The significant correlation between serum high-density lipoprotein cholesterol and daily urinary taurine in this study is extremely interesting in this regard.
